We examined orientation responses of juvenile salmonids to a polarized-light stimulus under laboratory conditions. Juvenile rainbow trout, Oncorhynchus mykiss, steelhead (anadromous), O. mykiss, and brook char, Salvelinus fontinalis, were trained using an operant conditioning methodology to orient relative to the axis of a linear-polarized light field. On average, rainbow trout responded correctly relative to the orientation of the light stimulus approximately 70% of the time within five training sessions. The proportion of correct responses increased further under an intermittent reinforcement schedule. We released trained and untrained fish individually in a circular tank and quantified orientation responses using a digital image-tracking system. Experimentally naïve rainbow trout had no directional tendency, in contrast to trained rainbow trout, steelhead and brook char, which oriented relative to the plane of polarized light. Trained fish showed no orientation response when a diffuser was used to depolarize the light source. Rainbow trout trained to orient parallel to a polarization axis in the laboratory were tested under natural skylight before sunset. These fish oriented parallel to the bearing of maximally polarized light in the celestial hemisphere. 
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Although speculation on the mechanisms mediating migration in fish has been documented for over a hundred years (Buckland 1880), the first scientific study of this phenomenon was undertaken early in the 20th century (Craigie 1926 (Aronson 1951; Hasler et al. 1958; Braemer 1960; Winn et al. 1964; Dill 1965 Dill , 1971 Groot 1965; Hasler 1971; Forward et al. 1972; Waterman & Forward 1972; Forward & Waterman 1973; Kleerekoper et al. 1973; Churmasov & Stepanov 1977; Kawamura et al. 1981; Levin & Belmonte 1988; Hawryshyn & Bolger 1990; Hawryshyn et al. 1990) .
With the discovery that several species of fish orient to linearly polarized light, it was proposed that they also might use celestial polarized light cues as a guidance mechanism during migration or other movements (Dill 1965 (Dill , 1971 Groot 1965; Waterman & Forward 1970; Forward et al. 1972; Forward & Waterman 1973; Hawryshyn & Bolger 1990; Hawryshyn et al. 1990 ). The utility of polarized light as a cue for orientation behaviour has been demonstrated for invertebrates (von Frisch 1949; Waterman 1981; Wehner 1983 Wehner , 1997 Goddard & Forward 1991 ), amphibians (Taylor & Adler 1973 Phillips et al. 2001 ) and birds (Kreithen & Keeton 1974; Able 1982 Able , 1989 Moore & Phillips 1988; Phillips & Waldvogel 1988; Phillips & Moore 1992; but see Kramer 1950; Montgomery & Heinemann 1952; Coemans et al. 1990; Vos Hzn et al. 1995) .
Migratory salmonids (e.g. trout, char and salmon) are of particular interest because of both their economic value and their high degree of philopatry or spawningsite fidelity during reproductive migrations (over 85%; Quinn 1990). Although physiological characterization of polarized-light sensitivity in salmonid fish has been presented elsewhere (Parkyn & Hawryshyn 1993 , 1999 , 2000 Coughlin & Hawryshyn 1995; Novales Flamarique 
